A program has been written to run on a pocket computer (Sharp PC-1500) that can be used at the bedside to predict the nutritional requirements of patients with a wide range of clinical conditions. The predictions of the program showed good correlation with measured values for energy and nitrogen requirements. The program was used, with good results, in the management of over 100 patients needing nutritional support.
Introduction
Excessive intake of energy in patients fed parenterally may produce undesirable complications, such as hepatomegaly and liver dysfunction' and hyperglycaemia leading to osmotic diuresis. ' In acutely ill patients an excess input of energy may result in increased production of carbon dioxide and risk of respiratory acidosis34 or obesity with concomitant disadvantages during early mobilisation. Underfeeding of patients who are nutritionally depleted is also undesirable. The daily intakes of food energy recommended by the Department of Health and Social Security are for healthy, active people5 and are therefore inappropriate for sick patients in hospital. Moreover, they are given as averages and make no attempt to distinguish between persons. Recent evidence suggests that the energy requirements of acutely ill patients are much less than previously proposed.67 An appropriate, individually calculated amount of energy is therefore likely to be beneficial to the patient and to produce a decrease in the cost of feeding, as is an appropriate amount of nitrogen.
The objective of a clinical nutrition service must be to provide the correct amount of nutrients to suit the changing condition of the patient. The-ideal would be to measure the metabolic rates of all the patients receiving nutritional support, but in most hospitals this is impossible. The energy requirement of each patient receiving nutritional support must therefore be estimated. To facilitate this we have devised a computer program that runs on a pocket computer, which calculates a patient's energy requirements based on data from published reports. In addition, requirements of nitrogen, water, sodium, and potassium are estimated. The dimensions of the computer (Sharp PC-1500) when it is not attached to the printer are 19 5x8 5x2 5 cm, and it can thus be easily carried in a doctor's pocket to the patient's bedside, where all the relevant data should be available.
Although a few computer programs are available that perform similar calculations, these are generally written for large computers that are not portable. A programmable calculator system for estimating nutritional requirements has been reported previously.' In this it was necessary to enter a "catabolic factor," which had to be decided on by the user. Advancing technology has made it possible to contain a larger, more versatile program within a smaller physical size of computer. In our program allowances for disease and trauma are calculated by the computer. In addition, the display can give messages to prompt the input of data without the user's having to remember the correct order of entry of the data. The program also checks for the entry of inappropriate data.
The computer may also be used for non-programmed calculations in a manner similar to a pocket calculator. A further version of the program has been written to run on the Sharp PC-1251, which is smaller (13 5x70x0O9 cm) and cheaper. The initial variables to be entered are the patient's age, sex, weight, and height. From these an estimated basal metabolic rate is calculated using the data of Robertson and Reid9 and Dubois and Dubois.°" Modifications are then made to this basal metabolic rate to allow for various factors including fever (100/% increase in energy for each°C above 37°C) and the degree of mobility of the patient, trauma, and sepsis (table I)." 12 The increase due to burns is calculated from the percentage of the surface area affected and the temperature at which the patient is nursed. 2 When weight gain is required an addition of 1-3 MJ (300 kcal)/day is made, to allow for a gain of 500-600 g lean body mass/week.'3 The final result is increased by 10% to allow for the specific dynamic action of feeding.
The nitrogen requirement is calculated in proportion to the energy requirement and depends on the degree of trauma. In patients who are solely undernourished the ratio used is 1 g nitrogen/0-8 MJ (200 kcal) rising with increasing trauma to 1 g nitrogen/0-4 MJ (100 kcal) in patients with severe sepsis.14 The program includes the facility to calculate the production of urea nitrogen in patients with renal failure, using serum urea concentrations and body weights. '5 The program also calculates estimated requirements of water, sodium, and potassium. Water requirement is taken as 1 ml/4 18 kJ (1 kcal) in normal patients,'6 rising to 1-5 ml/4 18 kJ (1 kcal) in patients with severe trauma or sepsis. To the resultant volume are added any losses from fistulas and any other abnormal losses of fluid such as diarrhoea or vomiting. Sodium requirement is taken to be 1 mmol(mEq)/kg body weight plus losses from fistulas'6 and potassium as 6 mmol(mEq)/g nitrogen plus losses 
Results
Of the 66 patients, three (4 5%) had measured resting energy expenditures below [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] MJ (1000 kcal)/day, 60 (91%) between 4-18 and 10-5 MJ (1000 and 2500 kcal)/day, and three (4 5%) greater than 10-5 MJ (2500 kcal)/day. The least squares regression line of measured resting energy expenditure on predicted resting energy expenditure had a gradient of 0 93 with a correlation coefficient of 0-83 ( fig 2) . The only patients found to have resting energy expenditures greater than 10-5 MJ (2500 kcal)/day were those with severe abdominal sepsis, such as necrotising pancreatitis, and the highest value measured was 113 MJ (2700 kcal)/day. The comparison made above took into account the effects of all factors except mobility. It was not possible, using the available equipment, to measure the energy expenditure of patients when mobile, but over 90% of the patients were bedbound when studied. Table II shows predicted and measured resting energy expenditures and recommended daily intakes for seven patients. There was similarly good correlation between the predicted nitrogen requirement and measured urinary nitrogen excretion, with a slope of 0 97 and a correlation coefficient of 0-96 (fig 3) . Data from six patients were excluded from the regression: the two data points above the regression line were from patients receiving chemotherapy for tumours and the four below the line were from patients with hepatorenal failure. figure 4, £800 vospital. The predictions of the program, having been was saved over four months compared with the estimated cost of a )r each patient, were much closer than the recom-"standard" regimen giving MJ (3000 kcal) and 14 of a series of programs, including dietary assessment programs excretion in normal people increases with increasing and the prescribing of enteral feeds, that will be published in ake. The patients were, in most cases, given the the near future. The development of software for small, cheap nitrogen prescribed by the program, which could computers represents a major advance in intensive nutritional the correspondence between predicted and measured support.
Introduction
The purpose of the rubella vaccination programme in schools is to ensure that all women are immune to rubella before they reach childbearing age. Some recent studies have failed to show an appreciable reduction in the numbers of susceptible women in the reproductive age group.3 As two fifths of the babies damaged by rubella are firstborn children4 it is too late to establish the immune state of the mother at the first antenatal visit. We therefore conducted this study to determine the feasibility of a rubella vaccination programme based on the assessment of the immune state of schoolgirls, follow up vaccination, and checks of the immune state of those vaccinated.
Subjects and methods
Two schools in north west Glasgow were chosen for the study, the protocol of which was approved by the local ethical committee. The study sample consisted of 191 girls aged 11-13 who were due to be vaccinated in 1983. Written informed consent was obtained from the parents of the 128
